Abstract
Introduction

Hard metal lung disease (HMLD) occurs in workers who are exposed to hard metal. Hard metal is a synthetic compound that contains tungsten carbide, cobalt, and other metals. As it is nearly as hard as diamond, it is useful for cutting and grinding metal tools, stones, and concrete. Several studies have reported the association between giant cell interstitial pneumonia (GIP) and exposure to hard metal, especially tungsten carbide. However, we encountered a case of HMLD with features resembling those seen in hypersensitivity pneumonitis (HP). Histological analysis showed macrophages that engulfed black granules within the alveoli, which is not a typical GIP pattern. To identify the granules, metal analysis was performed in the tissues by X-ray microanalysis.
Case Report
A 42-year-old man presented with a history of dry cough and dyspnea on effort for 6 A chest radiograph taken on admission showed bilateral fine reticular opacities (Fig. 1) , though that taken 6 months ago had no findings. A thin-section computed tomography scan of the chest showed diffuse centriolobular micronodular opacities in the middle and lower lung fields (Fig. 2) .
Bronchoalveolar lavage (BAL) fluid analysis yielded 8.4× (8) , along with thickening of the interstitium and alveolar walls by mononuclear cells (9 (12) . The second stated that cobalt and tungsten carbide interacted with oxygen and resulted in the augmented production of toxic activated oxygen species (13) . The last reported that HMLD was strongly associated with the amino acid residue Glu-69 of the HLA-DP beta chain (14) .
F i g u r e 6 . Ch e s t c o mp u t e d t o mo g r a p h y s c a n s t a k e n i n J u n e 2 0 0 9 ( a ) a n d Ap r i l 2 0 0 9 ( b ) s h o wi n g i mp r o v e me n t s i n g r o u n d -g l a s s o p a c i t i e s a n d v o l u me l o s s . a b produce hard metal. After sintering, the metal parts generally require additional finishing, which usually involves grinding, polishing, or additional machining. Because these final processes produce dust, the workers are exposed to hard metal via the respiratory tract. Hard metal and methods for fabricating it were developed in several industrialized countries in the 1920s (1, 2). Until the 1980s, the histology of HMLD was mostly described as being nonspecific (3, 4). Recent studies suggest that the pathological findings of HMLD are predominantly those seen in interstitial pneumonia and fibrosis (2, 5). The diagnostic criteria were developed by Coates and Joseph (3, 6). The diagnosis of hard metal pneumoconiosis relies on (1) a history of exposure to hard metal dust, (2) pathognomonic symptoms (cough, dyspnea, and finger clubbing), (3) appearance of the lungs on X-rays, (4) histological examination of a lung biopsy and findings of 1 hard metal constituent in lung tissue. Our case corresponded with these points. Cobalt is highly soluble in biological fluids and after inhalation there is initial phase of rapid urinary excretion over about two days. Cobalt was not detected in lung tissue at this case but these specimens were taken at least two months after the patient had stopped work. In 1968, Liebow and Smith classified chronic interstitial pneumonia into usual interstitial pneumonia, desquamative interstitial pneumonia, bronchiolitis obliterans interstitial pneumonia, and GIP (7). The histopathological findings of GIP include prominent intra-alveolar macrophages and giant cells showing cellular cannibalism
Cugell described the cases of 3 hard metal workers who had the characteristic features of HP (1) T a b l e 1 . Cl i n i c a l P r o f i l e s o 
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